lUIIIillHHI 

(n) EP 0 897 724 A1 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(51) Int CI. 6 : A61 K 31/505, C07D 475/08 


24.02.1999 Bulletin 1999/08 






(oo) International application nurroer. 


Application numoer. u /yu^ o**o. / 


PCT/JP97/QUBD4 


(22) Date of filing: 18.03.1997 


(87) International publication number: 




WO 97/34606 (25.09.1997 Gazette 1997/41) 


(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• M1YASAKA, Nobuyuki 


NLPTSE 


Tokyo 156 (JP) 




• HIRAOKA, Mild 


(30) Priority: 19.03.1996 JP 62740/96 


Koganei-shi, Tokyo 184 (JP) 


(71) Applicant 


(74) Representative: 


Chugai Seiyaku 


VOSSIUS & PARTNER 


Kabushiki Kaisha 


Slebertstrasse 4 


Tokyo 115 (JP) 


81675 Munchen (DE) 



(54) UVEITIS REMEDY 

(57) Remedies for uveitis which contain, as the active ingredient, one or more compounds represented by the fol 
lowing general formula (0 or salts thereof: 



COOR 2 
I 

CNHCH(CH2) n R 3 
NH 2 O 



wherein Rt represents a member selected from the group consisting of CH 2 , CH2CH2, CH2O. CH2S and 
CH2SO; R2 represents a hydrogen atom, a lower alkyl group having 1 to 4 carbon atoms or a benzyl group; R 3 repre- 
sents a group of the general formula COOR4 (wherein R4 represents a hydrogen atom or a lower alkyl group having 1 
to 4 carbon atoms), a group of the general formula NHCOR 5 (wherein R 5 represents an optionally substituted phenyl 
group), a group of the general formula CONRgRy (wherein Rg represents a hydrogen atom or a lower alkyl group having 
1 to 4 carbon atoms; and R 7 represents a lower alkyl group having 1 to 4 carbon atoms, an optionally substituted phenyl 
group, a carboxyalkyl group or a lower aikylsurfonyl group), a PO^ group or an SO3H group; and n is an integer of 
from 1 to 4. 
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TECHNICAL FIELD 



s [0001 ] This invention relates to drugs containing methotrexate derivatives. More particularly, it relates to drugs con- 
taining methotrexate derivatives which are efficacious against uveitis. 



BACKGROUND ART 



10 [0002] Although uveitis sometimes occurs in association with Behcet's disease, sarcoidosis. Harada's disease, etc.. 
its pathogenesis is obscure in 50 to 70% of the patients. There are a number of findings on uveitis which can be clas- 
sified into, for example, iridocyclitis (anterior uveitis), retinochoroiditis (posterior uveitis), panuveitis, intermediary uvei- 
tis, etc. depending on the inflammation site. To treat uveitis, steroids are commonly used, however, steroids occur side 
effects. Therefore, it has been urgently required to develop drugs efficacious against uveitis. 

is [0003] On the other hand, methotrexate (MTX). which is a folic acid metabolism antagonist has been employed as a 
carcinostatic agent in treating acute leukemia, malignant lymphoma, etc. Also, MTX is known as an immunosuppressive 
agent and used mainly for preventing acute graft-versus-host reactions in bone marrow transplantation. Moreover, it is 
known that administration of MTX in a small dose is efficacious in treating rheumatoid arthritis. 



20 DISCLOSURE OF THE INVENTION 



[0004] It is an object of the present invention to provide excellent remedies for uveitis. 

[0005] The present inventors have conducted extensive studies and consequently found that compounds represented 
by the following general formula (I) or salts thereof are useful as remedies for uveitis, thus completing the present inven- 
25 tion: 
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wherein R t represents a member selected from the group consisting of Chfe. CH2CH2. CH2O. CKfeS and 
CHgSO; R2 represents a hydrogen atom, a lower alkyl group having 1 to 4 carbon atoms or a benzyl group; R3 repre- 
sents a group of the general formula COOR 4 (wherein R 4 represents a hydrogen atom or a lower alkyl group having 1 
to 4 carbon atoms), a group of the general formula NHCOR 5 (wherein R 5 represents an optionally substituted phenyl 
group), a group of the general formula CONRgR 7 (wherein Rg represents a hydrogen atom or a lower alkyl group having 
1 to 4 carbon atoms; and R 7 represents a lower alkyl group having 1 to 4 carbon atoms, an optionally substituted phenyl 
group, a carboxyalkyl group or a lower alkylsuHonyl group), a POaHggroup or an SO3H group; and n is an integer of from 
1 to 4. 

[0006] Accordingly, the present invention relates to remedies for uveitis which contain, as the active ingredient, one 
or more compounds represented by the following general formula (I) or salts thereof: 
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COOR 2 
CNHCH(CH2) n R 3 
O 



(I) 



wherein represents a member selected from the group consisting of Cl-fe, CH2CH2, Ch^O, CH2S and 
CH2SO; R2 represents a hydrogen atom, a lower alkyl group having 1 to 4 carbon atoms or a benzyl group; R3 repre- 
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group), a W oltaMfcnS*SlS ' ™ •*■«■> substituted phenyl 

1 ^c^a^^^^^^l^ em * represerts a W'ogen atom or a lower al M group kavirx, 
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COOR 8 

CNHCHfCH^COORs W 
O 
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1 to 4 ^rat^T * "" hB s » m " « <" ««* ^esente a hydrogen atom or a lower al M group having 

BRIEF DESCRIPTION OF THE DRAWING 
[0008] 

Fig. 1 is a graph which illustrates the effect of the drugs of the present invention on uveal retinitis. 
BEST MODE FOR CARRYING OUT THE INVENTION 

ly-phocyles. rat and human toaUnCe S ^^ ( ^^^^^^ ,, *-P"*«*« of human 
it is suggested in this gazette that these cnrrZ^^ZZ "! ' ' Colon26) Basea ° n *«<> experimental data, 
cancer. ^..nS™^^ 

sented by the general formula (II) inhibit the n^l^Hl ■ *"* show " 19 tha » "» """Pounds repre- 

^.^cor^^ 

SaS^™ wb ^ r ^^^^ 

Uveitis is roughly classified irtoen^e^ u^S^l (P°s<er,or uverts). panuveiBs. intermediary uveitis, etc. 
i-Mrfves both of the endo^L^^r^.f " ^ as ^ herei " 

for endogenous uveitis Exarmte *rf • ? UBS * e presem ,nven,ion ^ ^cacious in particular 

and W~ S 5 ^;i2 e r ^ "** ^ ««* * Behests dsease. s^oidoas 

isopropyl. rvoutyl. is<^ertuM tST^ ° <ampleS the,eof,ndude methyl, ethyl, n-propyi. 

^fe^ S^^^ ~ Among 

thereo^an^o^™ ^ te <^ * ^ flraUp - a P"*"** P^able example 

S ^^^T" " a ^thanesuftony. group may be cited 



3 



EP0 897 724A1 



fumarate. citrate, gluconate, mandelate. benzoate, salicylate, methanesuffonate. benzenesulfonate and p-toluenesul- 
fonate; and metal salts such as sodium, potassium and magnesium salts. It is preferable to use inorganic acid salts or 
organic acid salts, still preferably hydrobromide or methanesulfonate, therefor. 

K i*" 7 ! *f*^ e exam P ,es <* toe compounds to be used in the remedies of the present invention include those 
5 described in International Publication Gazettes WO 92/03436 and WO 94/14810. Among all. the compound described 
in Example in International Publication Gazette WO 94/14810 may be cited as the most desirable one 
[0018] Although drugs containing the compounds of the present invention may be administered either orally or 
parenteral^ oral administration is particularly preferred. The administration dose usually ranges from 0.01 to 100 
mg/day/pat.ent. though it may vary depending on, for example, the disease type and the body weight and conditions of 
io the patient. 

[00191 Examples of the dosage form of the drugs containing the compounds of the present invention are liquid prep- 
arations such as injections, tablets, capsules, dusts, etc. 

[00201 Also, the drugs of the present invention can be locally administered as. for example, eye drops or injections 
The local .njechon methods are exemplified by intraocular injection, subconjunctival injection and injection under 
»5 i enon s capsule. 

Examples 



20 



[0021] To further illustrate the present invention in greater detail, the following examples will be given wherein N-{1. 
«2,4^.amino^terrimy0m^^ acj(J ? 

formula was employed as the compound of the present invention 




COOH 
I 

CNHCH(CH 2 ) 3 COOH 
O 



35 Example 1; Effect on rat experimental aut o immune iiwal r^ ni^ 
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[0022] Expenmentel autoimmune uveal retinitis was induced by immunizing Lewis rats with S antigen together with 

LT* S "^TZ 71131 iS t0 S anti9en (5 ° ^ ***** ^ fsolated from t™™ "*na in accordance 

with the method of Kozak et al. (Curr. Eye Res., Vol. 1, 327-337, 1981). was dissolved in PBS. Next, the obtained solu- 
ton was rmxedwrth tfie same amount of Freunds complete adjuvant (CFA) prepared by suspending Mycobacterium 
Tuberculosis ; H37Ra (10 mg/ml) m Freund's incomplete adjuvant (Difco) to give an emulsion. Female Lewis rats aged 8 
weeks (Charles River) were immunized by subcutaneously injecting 0. 1 ml/animal of this emulsion into the footpad The 
seventy of uveal retinitis was evaluated by observing the occurrence of intraocular inflammation with the naked eye and 
scored in 5 grades (0 to 4) as follows. y 



Score 
[0023] 



so 0 
1 
2 
3 
4 



normal. 

anterior uveitis, with all deposits in the pupil, 
total invasion of the pupil by the cellular infiltrate, 
severe inflammation associated with a corneal oedema, 
ocular proptosis. and haemorrhages in the anterior chamber. 



S ^ diSSOtved in PBS ften ^ administered from the day of the immunization with 

Sanbgen (referred to as the day 0) 5 days per week for 3 weeks. The test compound was administered in a dose of 0 5 
rng/kg/day or 2.5 irxj/kg/day. On the other hand, PBS atone was administered to a control group. Each group had 3 ani- 
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mals and the average score of each group was determined. Fig. 1 shows the results. In the control group, uveal retinitis 
broke out on the day 12 and the score reached to the maximum level (4) on the day 14. In the group with the adminis- 
tration of 0.5 mg/kg/day of the test compound, the onset of uveal retinitis was delayed. Namely, uveal retinitis broke out 
on the day 14 and the score reached to 4 on the day 19. In the group with the administration of 2.5 mg/kg/day of the 
test compound, the onset of uveal retinitis was completely inhibited. These facts indicate that the drugs of the present 
invention are useful as remedies for uveitis. 

Industrial Applicability 

[0025] As will be shown in the following examples, it has been confirmed that the drugs of the present invention are 
efficacious against experimental autoimmune uveal retinitis in rats. This fact suggests that the drugs of the present 
invention are useful as remedies for uveitis. 

Claims 

1 . Remedies for uveitis which contain, as the active ingredient, one or more compounds represented by the following 
general formula (I) or salts thereof: 




wherein R-j represents a member selected from the group consisting of Chfe. CH2CH2. O-feO, CH 2 S and 
CH2SO; R2 represents a hydrogen atom, a lower alkyl group having 1 to 4 carbon atoms or a benzyl group; R 3 rep- 
resents a group of the general formula COOR4 (wherein R4 represents a hydrogen atom or a lower alkyl group hav- 
ing 1 to 4 carbon atoms), a group of the general formula NHCOR 5 (wherein R 5 represents an optionally substituted 
phenyl group), a group of the general formula CONRgRy (wherein Rg represents a hydrogen atom or a lower alkyl 
group having 1 to 4 carbon atoms; and R 7 represents a lower alkyl group having 1 to 4 carbon atoms, an optionally 
substituted phenyl group, a carboxyalkyl group or a lower alkylsuKonyl group), a PO3H2 group or an SO3H group; 
and n is an integer of from 1 to 4. 

2. Remedies as claimed in Claim 1 characterized by containing, as the active ingredient, one or more compounds rep- 
resented by the following general formula (II) or salts thereof: 




(II) 



wherein R e and Rg are the same or different and each represents a hydrogen atom or a lower alkyl group 
having 1 to 4 carbon atoms. 
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Fig. 1 

EFFECT ON UVEAL RETINITIS 




TIME (DAYS) 

CONTROL GROUP 
TEST GROUP (0.5mg/kg/day) 
TEST GROUP (2.5mg/kg/day) 
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